INTRODUCTION
Some doubts have been raised about the effectiveness of feeding programmes for school-age children. Children at this age have survived the malnutrition and disease of the younger years of life. At school age, they are relatively less vulnerable to malnutrition than are pre-school children and are, therefore, not considered a high-risk group. Critics of school lunch programmes have drawn attention to their cost, to the limited availability of resources, and to inconclusive evidence of impact. It is not easy to deny such criticism in the absence of sufficient data. Is lack of information in itself, however, enough reason to conclude that nutrition intervention will not benefit this group? Equally, there is insufficient data to indicate that such programmes do not play an important role in correction of the nutritional inadequacies in the earlier years of life that result in poor growth, erratic school attendance, and reduced intellectual performance.
A closer review of the available information on the effectiveness of the school lunch programme is desperately needed before any useful conclusions can be drawn. This paper attempts to use recently collected data to derive analytical results and question the validity of certain widely held views about the utility and effectiveness of the programme.
The information examined in this paper pertains to children participating in the Mid-day Meals (MDM) Programme in Madhya Pradesh State in central India. The programme has been in operation for the past 15 years and covers all the schools under the Department of Tribal and Harijan Welfare in 21 districts. The premise underlying the programme was that a meal distributed free at the school, eaten in addition to home food, would result in an improvement in nutritional status and would act as an incentive for increasing contact with the school system. This group of children is easily accessible through the operational mechanism of the school system. Under this school lunch programme, a beneficiary child receives a meal prepared from 80 grams of grain and 7 grams of oil, providing 312 calories and 14 grams of protein (1) . The annual target number of feeding days is 180.
THE MADHYA PRADESH STUDY
The evaluation study covered 3,839 children randomly selected in 396 schools in all 21 programme districts. Dietary data were collected on a subsample of 2,045 children. The analysis was done within the group of programme participants. Due to the absence of baseline and longitudinal data and also to the lack of a matching control group, the children from high-programmeefficiency schools with a greater exposure to the programme were compared with children from lowefficiency schools with less exposure to the programme. Because of the unavailability of prerequisite information on programme efficiency, the schools were grouped de facto at the time of analysis. The cut-off points of the four programme-efficiency groups were decided arbitrarily as: low (0 to 60 per cent), medium 161 to 85 per cent), high (86 to 95 per cent), and very high (96 per cent and above), so as to have an almost equal number of schools in each of the groups. Programme efficiency was computed as the percentage of actual feeding days against the total number of school days.
SCHOOL MEALS AND HOME FOOD INTAKE
The food given at the school was the first meal of the day for 20 per cent of the children; they had come to school with an empty stomach. In a majority of the schools, the meal was distributed at the lunch-time break between 1.00 2.30 p.m. Most of the children (79 per cent) ate food on the school premises. The same percentage of children indicated that they themselves ate all the food they were given. The majority of the children who did not eat the entire quantity of food at school shared it with their family members, and especially with younger siblings. The school meal provided 359 calories and 19 grams of protein compared to the prescribed ration of 312 calories and 14 grams of protein. As the quantity of food distributed to all the children was the same irrespective of their age, the percentage of the recommended allowances of calories and protein provided by this meal was greater for the younger children.
The children were clearly better fed on the days they ate the school meal. When the children did not get a school meal, they ate "some" food at home instead; the nutritional value of this additional home food was much less than that of the school meal. About one-third of the children missed a meal at home on the day they received food at school; these children ate more meals at home on a holiday. On average, 312 calories 187 per cent) of the total for the school meal supplemented calories obtained from food eaten at home, and 47 calories (13 per cent) replaced the home diet calories (table 1) . On the other hand, all the protein in the school meal supplemented the home-food protein.
The school meal minimized the difference between recommended standards and home food in calories as well as in proteins ( fig. 1 ). It reduced the percentage of children receiving less than 75 per cent of the recommended daily allowance (RDA) of calories from 62 to 39 per cent and increased the percentage of children meeting the RDA requirements from 13 to 30 per cent. Similarly, the percentage of children receiving less than 75 per cent of the protein RDA was reduced from 30 to 4 per cent, and the percentage of children meeting the recommended requirement increased from 45 to 86 per cent.
SCHOOL MEAL AND PHYSICAL GROWTH
The number of feeding days in a school and physical measurements of the children showed a high correlation.
With an increase in the number of feeding days, nutritional status improved significantly (table 2) . The children were found to be heavier and taller in the high-programme-efficiency schools in comparison with the children of the same age in the low-efficiency schools. The mean body weight and height expressed as a percentage of the reference standard was greater in the high-programme-efficiency schools. Analysis of data using three indices -weight for age, height for age, and weight for height-shows that a larger number of children (6 to 7 per cent more) fall into the category of "normal" in high-efficiency schools compared to low-programmeefficiency schools (table 3) . Additionally the higherefficiency schools had 2 to 3 per cent fewer children with third-degree malnutrition.
The persuasive evidence of a link between the number of feeding days and improvement in body weight was provided by classifying children by a combined weight-for-height and height-for-age index (table 4). The schools with the greater number of feeding days had a significantly higher number of children with "normal" and "marginal" nutritional status. There were considerably larger numbers of children with "wasted" and "wasted and stunted" growth in lowprogramme-efficiency schools. However, no statistically significant difference was observed in the number of children classified as "stunted"-with considerable height deficits and "normal" weight-between high-and low programme-efficiency schools.
FIG. 1. Effect of School Meal on Difference between Actual Daily Intake of Calories and Protein and Recommended Daily
Allowance (RDA) The programme experience indicates, in brief, that regularly distributed food eaten by school-age children does have a positive impact on body weight. The regression analysis also supports the above evidence. In the three equations, per cent weight for height, per cent weight for age, and per cent height for age were hypothesized to be a function of age, sex, grade in school, type of family, education of parents, size of landholding, home calorie intake, months of programme participation, and programme efficiency (table 5). In this analysis, months of participation in the programme and programme efficiency were found to be significant predictors of weight for height. Per cent weight for age was not influenced by months of participation; it was explained by programme efficiency, socio-economic, demographic, and dietary intake variables. Height for age was totally independent of the two programme participation variables, This finding was not surprising, as weight is an indicator of the current nutritional status and height conveys information primarily of past nutritional status. With an average of 31 months' programme participation, body weight has a better probability of being significantly improved. Also, it may be observed that in the first two equations {weight for height and weight for age) the effect of socio-economic variables is reduced with the inclusion of programme variables.
PROGRAMME GAINS
Apparently, the most appealing aspect of the MDM programme is its ability to satisfy hunger for the children who come to school with an empty stomach or after only a little breakfast. Not only does short-term hunger affect school performance (2), but it also has some adverse effects on emotional behaviour (3; 4). From the data available, it is evident that the food reached the intended beneficiaries. This level of achievement has not yet been attained in pre-school feeding programmes (5) . Moreover, there is only a little leakage in the MDM programme, and even the leakage has an important benefit, as it is mostly used for the younger pre-school age siblings. What is more, almost the entire quantity of the school meal is used as a supplement to home food. The gap between the total home calorie intake and the RDA is reduced to from 10 to 20 per cent.
Age
This supplementary food eaten on a regular basis had a positive impact on nutritional status; the gain was manifested first in body weight and later in height increments. The difference in the nutritional status of the two groups of children was statistically significant but not dramatic. If the participant children with greater exposure to the programme had been compared to children with no intervention rather than with children with less exposure to the programme, the difference could have been striking (6) .
The question often raised is whether this difference can affect school attendance and school performance. The available data did not suggest any clear conclusions on school attendance. The most rigorous test of the programme's impact on attendance measured by number of days present in the school during a six-month period did not indicate any trend. A closer look at the data indicates that comparison of school attendance in the arbitarily grouped schools is invalid. The lowprogramme-efficiency schools are not characteristic of a control group. These schools were certainly distributing food for a comparatively fewer number of school days, but were in effect close to meeting the target of feeding days set for the school year. Also, the feeding programme operating for the past 15 years in Madhya Pradesh State has become a part of the school system, and a few days' interruption or irregular distribution is not likely to affect school attendance. However, other investigations detected a significantly positive impact. In a study conducted by CARE in Karnataka, a south Indian state, it was found that month by-month variations in enrolment levels and attendance rates tended to be significantly less in school with a mid-day meal than in schools not providing meals (7) .
Regarding school performance, no information was available from the study in Madhya Pradesh because school-type tests or examinations are not given. However, studies conducted in developed countries are conclusive about the need to make up for nutritional deficiencies in order to improve the quality of educational results (8; 9).
CONCLUSION
The data that are available do provide sufficient evidence to indicate that the programme can make a difference. Much-needed dietary supplements can be delivered to children through such programmes. Food reaching the intended beneficiaries is consumed by and large by them, and thus the school meal as a supplement to home food has the desired effect. This nutrition intervention can make up for the deprivation, neglect, and nutritional impoverishment of the earlier years of life. If pre-school child nutrition interventions are useful in bringing children through the most critical period, the MDM programme sustains and develops their nutritional and health status at school age. As our interest is not only in the number of surviving children but in a healthier child population, the MDM programme has an important role in strategies concerned with malnutrition, ill health, and poor intellectual performance.
